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[Title of the Invention]

PROCESS FOR MANUFACTURE OF LIQUID CRYSTAL DISPLAY DEVICE
[Abstract]

[PURPOSE]: Provided is a process for manufacture of liquid crystal display device, in
which it can easily produce the liquid crystal display device having a uniform gap by
preventing migration of a spacer material among the liquid crystal and condensation
thereof. |

[CONSTITUTION]: The process. comprises steps of: forming a substrate having a
transparent electrode orientation-processed beforehand; printing a sealant around
perimeter of the substrate in the form of frame; one drop-filling liquid crystal on a face
of the substrate having the transparent electrode; and homogeneously scattering a spacer

material in the liquid crystal with a predetermined gap, in order.
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[Scope of Claims]

[Claim 1] A process for manufacture of a liquid crystal display device comprising steps
of: forming a substrate having a transparent electrode orientation-processed beforehand,;
printing a sealant around perimeter of the substrate in £he form of frame; one drop-
filling liquid crystal on a face of the substrate having the transparent electrode; and
homogeneously scattering a spacer matenial in the liquid crystal with a predetermined
gap, in order.

[Claim 2] A process for manufacture of a liquid crystal display device comprising steps
of: forming a substrate which was one drop-filled with liquid crystal on a face thereof
having a transparent electrode after orientation-processing the transparent electrode
beforehand and printing a sealant around perimeter of the substrate, and the other
substrate which had a transparent electrode orientation-processed beforehand and was
homogeneously scattered with a spacer material having a predetermined gap ona face of
the substrate containing the transparent electrode; and combining the former substrate-
one drop-filled with the liquid crystal and the latter substrate scattered with the spacer
material together in a position where the transparent electrodes in both of the substrates

faced each other.

[Detailed Description of the Ihvention]

[0001]

{Industrial Application]

The present invention relates to a process for manufacture of liquid crystal display

device.

[0002]

[Description of the Prior Art]
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In a traditional manufacturing process of a liquid crystal device that, after printing a
sealant to a substrate and dropping liquid crystal, the other substrate has been attached
and adhered to the above processed substrate, a spacer material usually scattered after
the sealant printing, then, the -liquid crystal was dropped on the substrate (known as
"one-drop fill").
{0003]
In addition to the above, there was an approach, for example, a process disclosed m JP
62-247335 incorporated herein that a spacer material scattered in a liquid crystal
material beforehand, then, the prepared liquid crystal was one drop-filled on a substrate.
[0004]
[Problemé to be Solved by the Invention]
However, the former approach described above had a drawback that a poor appearance
such as spots or point defects (condensed épacer material) occurred in the'cell gap since
the spacer material had not scattered homogeneously in liquid crystal due to movement
and condensation of the spacer material in the process which the liquid crystal
distributed over surface of the substrate.

[0005]

Moreover, in the latter approach described above, there was a problem that-‘ although
spacer material could scatter homogeneously in liquid crystal, it could not prevent a
tendency of the spacer material being condensed at an interface of the liquid crystal and
it occurred a condensation phenomenon of the spacer material especially near the
interface to which the liquid crystal had been spreading as shown in FIG. 4 when the
liquid crystal was one drop-filled on a substrate, thereby causing a fault such as the poor

appearance.

[0006]
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[Means for Solving the Problem]

Therefore, an objeét of the present invention is to provide a process for manufacture of
liquid crystal display device characterized in that it comprises steps of: forming a
substrate having a transparent electrode orientation-processed beforehand; printing a
sealant around perimeter of the substrate in the form of frame; one drop-filling liquid
crystal on a face of the substrate having the transparent electrode; and homogeneously
scattering a spacer material in the liquid crystal with a predetermined gap, in order.
[0007]

Moreover, another manufacturing process of liquid crystal display device comprises
fo?ming a substrate which was one drop-filled with liquid crystal on a face thereof
having a transparent electrode after orientation-processing the transparent electrode
beforeband and printing a sealant around perimeter of the substrate, and the other
substrate which had a transparent electrode orientation-processed beforehand and was
homogeneously scattered with a spacer material having a predetermined gap on a face
of the substrate containing the transparent electrode; and combining the former substrate
one drop-filled with the liquid crystal and the latter substrate scattered with the spacer
material together ina position where the transparent electrodes in both of the substrates
faced each other. | |

[0008]

[Function]

Briefly, a manufacturing process of the present invention comprises steps of forming a
substrate having a transparent electrode orientation-processed beforehand; printing a
sealant around perimeter of the substrate in the form of frame; one drop-filling liquid
crystal on a face of the substrate having the transparent electrode; and homogeneously

scattering a spacer material in the liquid crystal with a predetermined gap in order, so
4
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that the spacer material scattered in the liquid crystal does not migrate or condense
together.

[0009]
Moreover, the other process of the present invention comprises forming a substrate
which was one drop-filled with liquid crystal on a face thereof having a transparent
electrode after orientation-processing the transparent electrode beforehand and printing
a sealant around perimeter of the substrate, and the other substrate which had a
transparent  electrode orientation-processed beforehand and was scattered
homogeneously with a spacer material having a predetermined gap on a face of the
substrate containing the transparent electrode; and combining the former substrate one
drop-filled with the liquid crystal and the latter substrate scattered with the spacer
material together in a pbsition where the transparent electrodes in both of the substrates
faced each other, so that it accomplished the same function with the foregoing process.
[0010]
[Example]
The present invention will be described in more detail below with reference to examples
and the accompanying drawings.
EXAMPLE 1
A sheet of substrate having a-transparent electrode was provided with an orientation
film (polyimide based orientation film) and was subjected to a rubBi_ng process. Next, as
shown in FIG. 1, a séalant 2 was printed on the other substrate 1 using ultraviolet (UV)
curing adhesives. Liquid crystal material 4 (pneumatic liquid crystal) was one drop-
filled on the sealed inner side of the other substrate 1 using the spuit 3, as shown in FIG.
2. Amount of one drop-filling was calculated in advance from volume of the liquid

crystal sealed.
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[0011]

To the substrate 1 one drop-filled with the liquid crystal, a spacer material 7 comprising
a resin in the form of sphere having about 8um particle size scattered by a spacer
scattering equipment 5 as shown in FIG. 3. After measuring a desired amount of the
spacer material was blown off from a spraying nozzle 6 using compressed air or
nitrogen gas, thus could scatter over the substrate 1. |

[0012]

After scattering the spacer material 7, a constant and uniform pressure was applied to
the substrate 1 facing upward while carrying it, followed by curing of the sealant 2
printed on the substrate 1 with UV ray irradiation. Thereafter, an opening la was sealed
using an adhesive.

[0013]

As described above, since the spacer material scattered after one drop-filling of the
liquid crystal, the condensation caused by migration of the liquid crystal usually
exhibited in prior arts and biasing of the spacer material due to the interface did not
occur, while the uniform cell gap and the excellent appearance could be obtained.
Moreover, because the spacer material scattered after one drop-filling of the liquid
crystal, the bias of the spacer material by static charging (it generates notably dur-ing the
rubbing process) occurring when the spacer material scattered to the substrate witﬁout
one drop-filling of the liquid crystal could also be prevented (the discharging effect by
one drop-filling of the liquid crystal).

EXAMPLE 2

[0014]

Two sheets of substrate were prepared by the same procedure as in Example 1.

One of the substrate was subjected one drop-filling of the liquid crystal after printing
6
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the sealant. The other substrate was scattered with the spacer material using the spacer
scattering equipment 5 as shown in FIG. 3. Both of the substrates were adhered and
combined together under a desired pressure, followed by curing of the sealant printed on
the substrate with UV ray irradiation. After then, an opening was sealed using the same
adhesive as in Example 1.

{0015]

According to the above process, no migration of the spacer material was occurred
during distribution of the liquid crystal, instead, the uniform cell gap and the excellent
appearance could be acquired. In addition to, since it performed the processes from the
seal printing to the one drop-filling of the liquid crystal and, at the same time, the spacer
scattering process, it resulted in increase of prpductivity.

[0016]

[Effect of the Invention]

As described above, the process for manufacture of the liquid crystal display device
comprises forming a substrate having a transparent electrode orientation-processed
beforehand; printing a sealant around perimeter of the substrate in the form of ﬁamg;
one drop-filling liquid crystal on a face of the substrate having the transparent electrode;
and homogeneously scattering a spacer material in the liquid crystal with a
predetermined gap in order. As a result, the spacer material scattered in the liquid crystal
cannot migrate or condense togethér. Moreover, it is possible to easily produce the
liquid crystal display device having the uniform gap and the excellent quality.
.Furthermore, the alternative process for manufacture of the liquid crystal display device
comprises forming a substrate which was one drop-filled with liquid crystal on a face
thereof having a transparent electrode after orientation-processing the transparent

electrode beforehand and printing a sealant around perimeter of the substrate, and the
7
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other substrate which had a transparent electrode orientation-processed beforehand and
- was scattered homogeneously with a spacer material having a predetermined gap on a
face of the substrate containing the transparent electrode; and combining the former
substrate one drop-filled with the liquid crystal and the latter substrate scattered with the
spacer material together in a position where the transparent electrodes in both of the
substrates faced each other, so that it accomplished the same function with the foregoing

. process.

[Brief Description of the Drawings]

FIG. 1 is a top view illustrating an example of a substrate subjected to a sealant printing
in the process for manufe_icture of a liquid crystal display device of the present invention.
FIG. 2 illustrates the one drop-filling step of the liquid crystal to the substrate printed
with the sealant in the process for manufacture of the liquid crystal display device of the
present invention.

FIG. 3 illustrates the spacer material scattering step to the substrate using a spacer
scattering equipment in the process for manufacture of the liquid crystal display device
of the present invention.

-FIG. 4 illustrates schematically a migration phenomenon of the spacer niatexjal after the
one drop-filling of the liquid crystal on the substrate, according to a conventional

process for manufacture of the liquid crystal display device.

[Brief Description of Numerical symbols in the Drawings]

1 Substrate
la Opening
2 Sealant



Spuit

Liquid Crystal

Spacer Scattering Equipment
Spraying Nozzle

Spacer Material
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